Summary. To test whether a meiosis-inducing substance (MIS) is responsible for the induction of meiosis in the testis at puberty, pubertal mouse rete testis was grown with (1) fetal undifferentiated mouse testis attached to the other side of a filter and (2) the used medium obtained from culture of the rete testis of a pubertal bull for 2 days. In both systems meiosis was induced in the fetal testis showing that MIS is not species specific. No meiosis-preventing effect was seen and it is concluded that meiosis in the testis is triggered at puberty as a result of the activity of the MIS concomitant with decreased activity of the meiosis-preventing substance.
Introduction
The meiotic process leads to the division of the germ cell in which the DNA content is quartered and the chromosome number is halved. In the female the onset of meiosis occurs early in life and the initiation is triggered by a meiosis-inducing substance, MIS, which is secreted by the rete system derived from the mesonephros (Byskov, 1974; Byskov & Saxén, 1976; O & Baker, 1976 ).
When sexual differentiation of the gonads takes place, the germ cells in the male become enclosed in seminiferous cords and enter meiosis only at puberty. However, in germ cells that are situated outside the seminiferous cords and close to the rete testis or the developing epididymis, meiosis is induced (Byskov, 1978a) . This is probably due to a MIS, produced by the mesonephros-derived epididymis and rete testis, because germ cells of undifferentiated testis entered meiosis when cultured in a medium in which differentiated fetal mouse epididymis and rete tissue had previously been grown (Byskov, 1978b) .
The inhibition of initiation of meiosis of the germ cells enclosed in the seminiferous cords is probably due to a meiosis-preventing substance, MPS, present in the testis. The existence of MPS has been shown in culture (Byskov, 1978b) The culture systems consisted of an undifferentiated gonad being placed on one side of a filter (Nuclepore filter, 1-0 µ pore diameter: Pleasanton) and the pubertal tissues on the other in close apposition (PI. 1, Fig. 1 ). The tissues were glued with 1% agar to the filter. The filters with the tissues were placed on a grid and grown for 7 days in a glass Petri dish containing 2 ml Eagle's modified Minimum Essential Medium (MEM, Flow Laboratories), enriched with 10% fetal calf serum and 2 mM-glutamin, 50 i.u. penicillin/ml and 50 µg streptomycin/ml. The cultures were grown at 36°C and exposed to a gas atmosphere of 5% C02 and 95% air.
Used medium test (bull/mouse)
The testis and the epididymis from a Danish Friesian bull, aged 8-9 months and considered to be pubertal, were used. After separation of the tissues as indicated in Text- fig. 1 , the tissues were minced and placed on the bottom of a Nunclon Delta N-1470/1-53732 flask with a 50 ml of the MEM described above. After 2 days in culture as described above the medium was (PI. 1, Fig. 4) . When pubertal testis tissue was cultured with fetal ovaries, meiosis seemed to appear with the same frequency in the tested gonads as in the controls. Obvious inhibition of meiosis was not noticed. Also, germ cells in meiosis were distributed uniformly in the pubertal testis, indicating that the pubertal tissue was not morphologically influenced by the ovary.
In the control fetal testes grown alone only very few meiotic germ cells were seen and these were always situated outside the seminiferous cords. No germ cells in meiosis were found inside the seminiferous cords.
In a pilot experiment a period of 4 days was shown to be sufficient for induction of meiosis.
As shown in Table 2 , meiosis was induced in both of the two testes which were grown in the medium derived from bull testicular tissue (PI. 2, Fig. 5) . One of the testes had seminiferous cords in the centre of the gonad but the other had failed to form any (PI. 2, Fig. 6 ). In the control (Byskov, 1978a (Byskov & Saxén, 1976; Byskov, 1978b) . This is probably due to the secretion of a meiosis-preventing substance by the testicular tissues. In the present experiments with co-cultures of pubertal testicular tissue and undifferentiated ovaries no inhibition of meiosis was seen in the female germ cells, indicating that the meiosis-preventing sub¬ stance is inactive or less active at puberty.
The meiosis-preventing substance which is shown to be present in the male fetus after sex differentiation apparently keeps the germ cells within the seminiferous cords from entering meiosis. As shown in the present experiments, the meiosis-inducing substance is active at the time of puberty and the activity of the MPS might decrease. It is therefore tempting to suggest that a balance between the two substances determines the time of onset of meiosis at puberty in the male. Furthermore it is likely that decreased activity of the MPS is the major determining factor since MIS activity is present at all ages examined so far.
In the used medium test the formation of seminiferous cords was impaired in 5 of 12 testes in which meiotic germ cells were seen. It is therefore suggested that there is a relationship between cord formation and the function of the meiosis-inducing and -preventing substances.
